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Juan Li Calculation of the formation energy of point defects:
The point defect formation energies in GeTe were calculated according to 1 :
, where and represent the total energies of a defective and a perfect supercell, respectively. denotes the chemical potential of an element in its bulk phase. The formation energies of a Ge vacancy in GeTe-PbSe alloys were calculated using the following equation:
.
It is seen from Fig. 4 that alloying GeTe with PbSe increases the Ge vacancy formation energy; i.e., Ge vacancy becomes more difficult to form in GeTe-PbSe alloys, which is in agreement with the experimentally observed decrease of hole carrier concentration. The temperature-dependent lattice thermal conductivity can be estimated with the following equation 3 : (1) Where is the Boltzman constant, is average sound velocity, is the reduced Plank constant, is Debye temperature, is the total relaxation time and .
Supplementary
For (GeTe) 1-x (PbSe) x solid solutions, the total relaxation time includes the contributions from phonon-phonon, point defect and dislocation scattering respectively by:
The anharmonic parameter  can be estimated [4] [5] [6] by , Poisson's ratio 
